Introduction
negative selection pressure for central Vietnam RSV-A NA1 and ON1 strains were estimated by 170 calculating synonymous (dS) and non-synonymous (dN) substitution rates at every codon withreplacement by genotype ON1, we observed an increased incidence of paediatric ARI hospitalizationgenotypes ON1 and NA1 respectively using Maximum Likelihood (ML) method ( Fig. 1 (a) 
and (b)). 198
It was previously reported that both RSV-A genotypes NA1 and ON1 diverged into four genetically 199 distinct lineages (Duvvuri et al., 2015; Hirano et al., 2014) . With respect to the genotype ON1 strains 200 circulating in central Vietnam, lineage 1 was the most prevalent type (n=120, 97.6%) ( Table 2) The molecular evolution rate of overall central Vietnam RSV-A strains was estimated to be 8.67 221 × 10 -3 (substitutions/site/year) (95%HPD: 6.27 × 10 -3 -1.16 × 10 -2 ), which was faster than that of 222 global RSV-A strains reported in the previous study (5.36 × 10 -3 (substitutions/site/year) (95%HPD: 223 4.42 -6.39 × 10 -3 )) (p-value < 0.001) (Hirano et al., 2014) (Table 3) . Furthermore, the molecular 224 evolution rate of central Vietnam genotype ON1 strains was estimated to be 2.55 × 10 -2
225
(substitutions/site/year) (95%HPD: 3.98 × 10 -3 -5.04 × 10 -2 ) and was faster than that of global ON1 226 strains (6.03 × 10 -3 (substitutions/site/year) (95%HPD: 3.43 × 10 -3 -9.10 × 10 -3 ) (p-value < 0.001)). 227
Similar tendency was observed in the evolutionary rate comparison between central Vietnam NA1 228 and global NA1 strains (p-value < 0.001). presented that EPS remained relatively steady during first two years of the investigation period 243 (January 2010 -December 2011), in which NA1 had been circulating as the only RSV-A genotype 244 (Fig. 4) . However, starting from January until March 2012, the rapid increase in the size of EPS was 245 observed, which was followed by a short and relatively stable stage of EPS until the end of the 246 investigation period. In fact, the timing of rapid EPS growth detected in the current study was 247 consistent with the first appearance of ON1 related ARI hospitalization case in central Vietnam in 248
March 2012 (Yoshihara et al., 2016) . strains was greater than that of ON1. Interestingly, the evolutionary rate of the G gene 3rd 296 hypervariable region among central Vietnam ON1 strains was faster than that of NA1. Regarding the 297 N-glycosylation pattern within the G gene hypervariable region, significant shifts were observed 298 among Vietnamese NA1 strains in each year. Importantly, the overall N-glycosylation pattern of 299 Vietnamese NA1 and ON1 strains were significantly different. Moreover, the Bayesian Skyline Plot 300 (BSP) presented the rapid growth of effective population size (EPS) in early 2012. Therefore, these 301 results suggested that RSV-A genotypes ON1 and NA1 in our study site not be the only prevalent 302 types but also were rapidly evolving and possessed unique antigenic characteristics. 303
The genotype ON1 was firstly detected in Canada in November 2010 (Eshaghi et al., 2012) and 304 derived from the ancestral genotype NA1 (Eshaghi et al., 2012; Hirano et al., 2014) . ON1 has 305 72-nucleotide tandem repeat insertion (corresponds to 24-amino acid) within the G gene C-terminal(AB808777), 1251-066AN (KC858199) and HD12101 (KJ710387), all of which possessed E262K 321 substitution (Fig. 3) . In fact, E262K was located within one of the previously described B-cell 322 epitope regions of ON1 G gene 3rd hypervariable region at 251-265 (NTKGNPEHTSQEETL) in 323 GN425/11 (JX627336) and GG818/12 (AB860239) (Kim et al., 2014) , which may link with host 324 immune evasion mechanism. ON1 strains from other neighboring countries including Malaysia 325 (2011) (2012) , Philippine (2012 Philippine ( -2013 and Thailand (2010 Thailand ( -2012 ) also presented lineage 1 as the 326 prevalent ON1 type (Duvvuri et al., 2015) . These results suggested that ON1 have suddenly emerged 327 in various Asian countries including Vietnam around 2012. To our best knowledge, this study is the 328 first report regarding the molecular evolutionary analysis of RSV-A genotypes ON1 and NA1 strains 329 in Vietnam. 330
The evolutionary rate of the central Vietnam RSV-A genotypes ON1 and NA1 strains were 331 estimated to be 2.55 x 10 -2 (substitutions/site/year) and 7.12 x 10 -3 (substitutions/site/year), 332 respectively (Table 3 ). The previous report by Hirano et al. presented that the molecular evolutionary 333 rate of ON1 and NA1 detected in Japan and other countries were estimated to be 6.03 x 10 Statistically significant values were indicated in bold style. 
